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To design buildings in a conservation site with minima丨 impact in construction 
process, environmental and visual aspects. 
Background 
Country Parks 
To conserve and, where appropriate, open up the countryside for the greater 
enjoyment of the population, the Country Parks Ordinance (Cap. 208) was 
enacted in 1976 to provide a legal framework for the designation, development 
and management of Country Parks and Special Areas. Country Parks are 
designated for the purposes of nature conservation, countryside recreation 
and outdoor education. Special Areas are created mainly for the purpose of 
nature conservation. 
A total of 23 Country Parks and 15 Special Areas (11 of which lie inside 
Country Parks) have been established (Fig. 1). They cover a total area of 41 582 
hectares. The parks are very popular with all sections of the community and a day 
in the countryside is an accepted part of the recreational opportunities available to 
the people. About 10.7 million visitors were recorded in 1997 and activities ranged 
from leisure walking, fitness exercises, hiking, barbecuing to family picnics and 
camping. 
Provision of facilities include recreational sites with tables and benches, 
barbecue pits’ litter bins, children's play apparatus, shelters, campsites and toilets 
-al l carefully designed to blend in with the natural environment. Footpaths and 
family walks provide easy access to the hills and the woodlands for visitors to take 
every opportunity of enjoying the scenic beauty of these areas. Major paths are 
being improved and way marked through the hilly terrain. The four long-distance 
hiking trails are very popular among hikers. ^  
The Country Parks Ordinance also control land use in Country Parks to 
prevent any development which would substantially reduce the enjoyment and 
amenities of the Country Park. 
1 The Agriculture, Fisheries and Conservation Department 
2 
Fig. 1 Country Parks in Hong Kong 
CONSERVATION 
Fig. 2 Three purposes of Country Parks 
Rilarine Parks 
Marine Parks Ordinance (Cap. 476) was enacted in 1995 to provide for the 
designation, control and management of marine parks and marine ressn/es. Up 
to now, three marine parks and one marine reserve were designated. They are 
the Hoi Ha Wan Marine Park, Yan Chau Tung Marine Park, Sha Chau and Lung 
Kwu Chau Marine Park and the Cape D'Aguilar Marine Reserve. Tung Ping Chau 
will be designated as the fourth Marine Park at the end of 2001 to better protect 
and conserve its coastal and marine ecology and habitats. 
A marine park is relatively large area of sea which can be set aside for 
conservation and recreation purposes. By comparison, a marine reserve is a 
smaller area of sea but with high conservation value which is reserved for 
scientific and educational study. Control wHI be more stringent in marine reserves. 
In marine parks, a multiple-use approach will be adopted to allow activities 
compatible with the objectives of marine parks and non-destructive to the marine 
environment. Activities such as diving, swimming, canoeing, sailing, underwater 
photography are allowed and monitored. In marine reserves, most of these 
activities will be prohibited while only scientific studies and educational activities 
will be allowed. ^  
The Agriculture, Fisheries and Conservation Department 
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Current design approach of Couniry Park 
There are three categories of land use zones used in the planning of Hong Kong 
Country Parks: 
Recreational zone. These are 
intended for heavy visitor use 
and may be supplied with picnic 
and barbecue facilities, 
children's play apparatus, 
shelters, litter bins, toilets, 
refreshment kiosks, view 
compasses and display boards. 
They are located in suitable 
areas which are easily 
accessible and, in some cases, 
have car parking facilities. 
Wilderness zones. These 
provide the scenic background 
to the recreation zones and are 
Fig. 4 Land use zones 
provided with footpaths and small campsites for backpackers. In some 
cases nature trails and guided walks are also provided. 
• Conservation zones. These are identified for sites of special scientific 
important, refuge sites for rare animals and plants and areas of 
well-grown or interesting vegetation. Access by visitors is not 
encouraged. 
Four categories of recreational use are described and zoning of the parks seeks 
to provide for each category. 
• Intensive recreational use, requiring many picnic and barbecue site, bus 
and car parks, maximum visitor facilities. 
• Dispersed recreation - easy walks for large groups. 
• Extensive recreation - moderately difficult walks, small groups. 
• Wilderness - isolated areas out of sight of city or town, relatively 
inaccessible.2 
Zoning of this sort directs visitor use. The intensive areas, by attracting the 
majority of users, can keep the visitor density low in the wilderness zones thus 
reducing problems of conservation. Because the intensive recreational areas are 
readily accessible, cleaning, litter collection, fire-fighting and genera 
m3i门门3nc8 are to provide. 
Thrower, S. L., Hong Kong Country Parks 
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Current views for Country Parks 
Activities 
Recreation pattern found in Country Parks are concentrated in few popular 
activities. The most popular activities are barbeque (29%), leisure walking (22%) 
and hiking (21%). Very limited educational activities like outdoor study (1.7%) can 
be found in the parks. This create pressure on the management of barbeque 
facilities and cannot fully utilize the park. AFCD believes that promotion is 
necessary for more diverse use of the parks, instead of high concentration in 
barbeque areas. 













Fig. 5 Activities, Country Park Visitor Survey 1997/ 98 
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Seasonal activity pattern 
Seasonal activity pattern can be found in Hong Kong Country Parks. There are 
much more visitors in spring and autumn than summer. Visitors prefer going to 
the countryside only in cooler seasons. Despite summer holiday, the visitor 
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Fig. 6 Parks Visitors Statistic, AFCD 
Educational facilities 
28% of visitors do not know about visitor centers. 63% of visitors never heard 
about ranger service provided by the 
facilities are not widely used by visitors. 
department. It shows that educational 
Fig. 7 Sai Kung Country Park Visitor Centre 
Voluntary works 
Voluntary works provides opportunity for the public to be involved in the 
conservation work of the Country Parks. However 66% of visitors do not know 
about that. 
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Limitation of currant daslgn approach 
Passive recreation pattern 
The current design approach results in a passive recreation pattern. It 
encourages a uniform, standardized recreation style for all visitors. Around 30% 
of visitors go there for barbeque. The planning of the Country Parks creates 
restrictions on activities. It restricts the diversity of recreation opportunities and 
freedom of choice. 
Fig. 8 A group of young school boys barbecuing in 1978 
Seasonal activity pattern 
Popular activities like barbeque, leisure walking and hiking are most suitable for 
autumn and winter. There are not many choices for visitor during hot seasons. 
Lack of education activities 
Education activities are not common among visitors. This is due to the following 
two reasons: 
• Lack of educational facilities 
• Visitors are unaware of the opportunity to learn, and are unaware of the 
potential increase in pleasure which can be gained by greater knowledge 
of their natural environment. 
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Case study …Shing Mun Country Park, HK 
Location 
The Shing Mun Country Park is the first Country Park in Hong Kong. It covers a 
total of 1400 hectares. It extends from Lead Mine Pass in the north, to the Shing 
Mun catchwater road in the south, and from Tai Mo Shan in the west to Grassy 
Hill and Needle Hill in the east. 
• ' i ^ i � r-
Fig. 9 Regional map of Shing Mun Country Park 
Characteristic 
Rich variety of shrubs, grasses and trees can be found in Shing Mun Country 
Park. Monkeys migrated from nearby Kam Shan Country Park can sometimes be 
found along the forest tracks. To the east of the park is a rich deposit of wolfram 
which was first mined in 1936. There are several abandoned lead mine workings. 
Design approach 
The planning of Shing Mun Country Park is a typical resource-based approach 
example. The high-use Recreational zone is surrounded by the Wilderness zone 
and Conservation zone. ^ 
Within the Recreational zone facilities are provided to support recreation needs. 
However very limited facilities were provided for the use of the Wilderness zone 
and Go门servatio门 zone. 
Fong M.K.L. (1982), How Changing Attitudes to recreation affect the New Territories countryside 
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Fig. 10 Zoning in Shing Mun 
Recreational facilities 
Barbecue facilities are provided throughout the areas to the south and southeast 
of the reservoir, near the dams. Information boards, direction posts, toilets, a 
refreshment kiosk, rain-shelters, warden posts, jogging trails, a nature trail, view 
compasses are also provided. A campsite is provided near Lead Mine Pass for 
trail hikers. 
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Fig. 11 Recreational facilities 
Educational facilities 
The Shing Mun Country Park Visitor Centre, is situated near the maxicab 
terminus. It provides displays on the origin and history of Shing Mun, the reservoir 
and the mining industry in the early twentieth centuries. Animals and mineral 
specimens are also on display. Video programmes on Country Parks and 
Countryside Conservation matters are shown in the visitor centre at regular 
intervals. However the Visitor Centre is not very common among the visitors. 
Pineapple Dam Nature Trail is about 0.9 km in length and follows the footpath 
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starting from the Shing Mun Country Park Visitor Centre and running along the 
western edge of the Shing Mun Reservoir. 
Fig. 12 Visitor center 
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Casa study - Hoi Ha Wan Marina Park, HK 
Location 
The Hoi Ha Wan Marine Park is a sheltered bay situated at the northern coastline 
of the Sai Kung Peninsula. The marine park covers an area of about 260 hectares. 
The seaward boundary is demarcated by a straight line linking the tip of Heung Lo 
Kok to the tip of Kwun Tsoi Kok. The landward boundary follows the high water 
mark along the coastline. 
Fig. 13 Regional map of Hoi Ha Wan 
Characteristic 
Being a sheltered bay and with good water quality, the sea area provides a good 
environment for corals to flourish. The coral communities are different from 
tropical reef. Thirty-nine out of 50 recorded local stony coral species can be found 
here. Furthermore, a wide variety of animal species of scientific interests can be 
found in Hoi Ha Wan. 
Fig. 14 Corals living in the beach 
Design approach 
There is no zoning in the marine park. A multiple-use approach was adopted to 
allow activities compatible with the objectives of marine parks and non-destructive 
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to the marine environment. Compatible recreation activities such as swimming, 
diving, sailing, canoeing and yachting are allowed. Anchoring is permitted in the 
designated anchoring areas in the marine park. Certain recreational activities 
including water skiing, water scootering, jet skiing and recreation fishing are 
prohibited. Vessel speed is limited to 10 knots. 
Recreational facilities 
A campsite with barbeque pits is located near the beach. 
Management facilities 
On-site information boards, mooring buoys and markers are installed. A warden 
post was built for management, law enforcement and visitor services in the 
marine park. 
Educational facilities 
Educational activities such as guided tours, 
and public lectures are regularly organized, 
promote marine education. 
beach clean-ups, seabed clean-ups 
A Marine Life Centre will be built to 
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Case study - Gulf of tha FarE'lonas l^ational Marine Sanefeiarv， 
US ‘ 
Location 
Just north of San Francisco, this Sanctuary is 1,235 square miles of nearshore 
and offshore waters ranging from wetlands and intertidal to pelagic and deep-sea 
communities. 
MONTEREY BAY 
N M S 
Fig. 15 Location of the Gulf of the Farallones National Marine Sanctuary 
Characteristic 
The sanctuary includes an unsual diversity of marine and estuarine 
environments - protected bays, rocky intertidal zones, snady beaches, open 
pelagic water and the deep benthos of the continental slope. These water support 
large concentration of breeding sea-birds, marine mammals, fish and 
invertebrates. 
Multiple uses abound, from fishing and sailing to surfing and whale watching. In 
fact, some of the busiest shipping lanes in the world pass through the Sanctuary 
into the San Francisco Bay. 
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Fig. 16 Seal and seal lion living in the Gulf of the Farallones 
Design approach 
The mission of the National Marine Sanctuaries Program is to manage marine 
areas of special significance in order to protect their ecological and cultural 
integrity for current and future generations. The Sanctuaries develop and 
implement stewardship, education and research programs that foster 
understanding, support and participation, and promote the ecologically 
sustainable use of the nation's natural and cultural marine resources. 
Education and interpretation planning 
Because of lack of education staff, the government decided to work with marine 
education and conservation groups. 7 non-government organizations are 
selected as key resources for providing education and interpretation programme. 
Survey was conducted to identify user groups with the greatest interest in marine 
education and possible education methods or opportunities for each type of user 
group. 
Fig. 17 Sites for sanctuary interpretation 
Activities in the sanctuary were classified as: 
• Educational recreation 
• Pleasure recreation 
• Commercial uses 
• Education 
58 potential sites for sanctuary interpretation were identified and ranked 
according to their effectiveness and overall educational value to the sanctuary. 
Criteria for ranking are: 
• Accessibility 
• Biological and/ or cultural richness 
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Current level 
Facilities are custom made for each interpretation site according to its 
characteristic. 
Fig. u 
beach going, bird watching, 
tide pooling，visitor center, 
Recreational and educational facilities 
Possible activities to explore the sanctuary include 
boating, coast side trail, fishing, kayaking, surfing, 
whale watching. 
Recreational facilities include snack bar, toilets, picnic tables, showers, parking, 
boat launching facilities, campgrounds, bike trails, hiking trails, coast side trails, 
etc. 
Visitor centers providing map and information of each interpretation site. Visitor 
services like ranger 丨ed-walks are also provided. 
18 
Future recreation pattern 
Proactive recreation 
Proactive recreation will be the future recreation pattern. Proactive recreation 
encourages users to use the parks in an alternative way.4 It means the user plays 
a more active role in the recreational process by performing discretionary, 
personal, goal-orientated activities. The Country Parks should be able to facilitate 
individual self-determination and expanding the diversity of recreation 
opportunities and freedom of choice. 
Exploration of the nature 
One of the main concepts of proactive recreation is exploration of the nature. 
Exploration generates a wide range of activities. 
Strengths 
• It brings greater enjoyment to visitors. Through exploration of the 
nature, visitors can have the chance to really look closely at the wildlife at 
its original state, instead of in a man-made environment in museums. As a 
result, visitors can appreciate the beauty of the nature and gain greater 
enjoyment. 
• It extends the useable time of the Country Park. Proactive recreation 
is non-seasonal. Different season or different time of a day can provide 
different experience for visitors. 
Weaknesses 
• More difficult in site selection. In order to facilitate proactive recreation, 
the site should be carefully selected to provide the visitor with experience 
in nature. 
• More difficult in management. Sites will not located in the current 
recreational zones. It means sites are not readily accessible, cleaning, 
litter collection, fire-fighting and general maintenance are more difficult to 
provide. 
Challenges 
• Conflict between conservation and recreational use. Study should be 
concentrate in facilities design and management. 
• Facilities should be able to support a wide range of activities. Study 
Prof. Chau Kwai Cheong, Interview 
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should be concentrate in flexibility of the facilities. 
Opportunities 
• Off-peak season use and nighttime use of the Country Parks. 
• Promotion of environmental education and interpretative use of the 
Country Parks. 
• Redefine the zoning system. 
Environmental education 
Environmental education concerned with promoting interest, information and 
involvement. Interest is the powerhouse which energizes the quest for information 
and the move to involvement. 
"Research in educational methods has clearly shown that environmental 
education must begin outdoors in the environment, not in the classroom or in the 
library. It is only after actual contact with the countryside arouses interest that a 
search for information becomes a spontaneous activity and the acquisition of 
knowledge about the countryside environment provides immediate satisfaction 
while extending the capacity for future enjoyment. Once interest and the search 
for information are established, it is but a short step to greater involvement and 
the development of persona丨 attitudes of responsibility. These processes together 
produce greater maturity of outlook and a community sensitive to its own 
dependence on the natural environment. This attitude, once established, leads 
naturally to an appreciation of the need for conservation and a desire to apply its 
principle in practice.”5 
Interpretative use of the Country Park 
Interpretation is "the work of revealing, to such visitors as desire the service, 
something of the beauty and wonder, the inspiration and spiritual meaning that lie 
behind what the visitor can with his senses perceive."® 
Interpretation is the art of explaining the meaning and significance of sites visited 
by the public. There are three key elements: 
• A specific site of natural, historical or cultural value is involved and is 
being, or will be, experienced at first hand by the visitor. 
• The visiting public, whether tourists, day visitors or local residents, are 
making a recreational visit. 
• The organization or individual interpreting the site aims to generate a 
Thrower, S. L., Hong Kong Country Parks 
Freeman Tilden, US National Park Service 1957 
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concern for its conservation aind/or to encourage an understanding of the 
processes and activities taking place/ 
Interpretation is different from that of supplying information and orientation. 
Interpretation is the communication process designed to reveal meanings and 
relationship of our cultural and national heritage through first-hand involvement 
with objects, artifacts, landscapes and sites. And it tends to be more concerned 
with innovative and stimulating ways of explaining the key aspects of a particular 
site or issue. 
Reason for interpretative: 
• To increase the enjoyment that visitors gain from their experience 
• To increase understanding and appreciation of the area visited and of the 
great outdoors in general, to lead to a greater respect for it and 
recognition of the important of conservation, protection and management 
• To help managers in a particular place by influencing the patterns and 
habits of the visitors who use it. 
• To convey a particular message 
Redefine the zoning system 
Current design approach tries to separate recreation and conservation by zoning. 
The designers believe that recreational use destroys the countryside and 
conservation becomes impossible, so they restrict recreational use. 
Proactive recreation tries to redefine the zoning system. It believes that 
recreational use cannot be restricted in a small man-made area. Proactive 
recreation tries to bring people into the wilderness and experience the nature. 
Centre for Environmental Interpretation, Britain 
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Intarpretative planning case 
study 一 Craters of the Moon 
National Monument, Idaho, US 
Characteristic 
Recent volcanic history. 
Design approach 
The monument was planned as a whole. All 
visitors are expected to follow the 
suggested route to explore the natural 
beauty of the wilderness area. They are not 
restricted to a small area for the 
conservation of the wildlife. Instead the 
designer wants to allow the visitors to have 
actual contact with the nature, which will 
increase understanding and appreciation 
for the environment. 
Interpretative route 
A drive takes visitors through it after an 
introduction to the subject at a small visitor 
center. Along the drive are sites with walks 
of various length，which are interpreted in 
different but complementary ways. Some 
deal with different aspects of volcanoes, 
such as cinder cones, lava tubes or different 
kinds of lava, while others look at the 
ecology and wildlife living in such an 
inhospitable landscape. 
Fig. 20 Craters of the Moon National 
Monument 
Fig. 19 Guided tours 
Fig. 21 Evening Slide Program at 
Campground 
Facilities 
A visitor Center located at the entrance of the monument for「anger service and 
information. Guided tours are organized by the center. Roads are paved to allow 
drive. Different trails are planned for interpretation purpose. A campground is 
located among the lava formations beyond the visitor center. Campsites are 
equipped with a picnic table and grill, with running water and restrooms nearby. 
Campground also serves for other activities like slide program. 
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Activities • 




• Wildlife Watching 
• Skiing & Snow shoeing 
Winter schedule 
The 7-mile Loop Drive through the 
monument is closed from approximately 
November 1st to April 15th. When there is 
enough snow, the National Park Service 
grooms the Loop Drive for cross-country 
skiing. Snowshoers, telemark skiers, and 
skate skiers can also enjoy the monument. 
Snowmoblling is not permitted. Visitors will 
join a park naturalist for a winter hike, 
where they will learn how life copes with 
winter at the monument, and discover that 
winter is an active time for many of the park 
animals. 
Fig. 22 Bicycling 
Fig. 23 Winter hike 
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Interpretative route 
1. Visitor Center 
First stop for ranger service and information. 
2. North Crater Flow 
To see lava, Triple Twist Tree, Monoliths 
3. Devils Orchard 
Accessible cement trail leads to Dwarf mo门keyflowers and 
limber pine 
4. Inferno Cone Viewpoint 
Steep trail for hundred mile view 
5. Big Craters & Spatter Cones Area 
Steep trail for sticky blobs of lava, miniature volcanoes. 
6. Trails to Tree Molds & Wilderness 
More hiking to get the impressions in lava 
7. Caves Area 
Explore the caves 
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Development studies 
Environmental Impact Assessment Ordinance - Technical 
Memorandum 
In my study I will due with development inside Country Parks or Marine Parks. 
Such kind of development is sensitive as it may have great impact on the 
environment. El AO Technics Memorandum wi! be used as a reference for the 
p arming and design. 
M3i门 fectors for consideration: 
Annex 3 Factors for Consideration in Identifvina Adverse Environmental Imoacts 
Env i ronmenta l Changes 
Ef fects Resu l t ing f r o m 
Env i ronmenta l Changes 
a. negative effects on the quality and/or a. negative effects on human health, including 
quantity of the biophysical environment increases in mortality or morbidity, and/or 
including decreases in personal well-being 
• m3ri门e waters, b. disruptions to normal 丨earning, sleeping, 
• surface water, and communication activities 
• groundwater, c. reduction of the quality or quantity of 
• soil, recreational opportunities, amenities or 
• land, perceived aesthetics 
• air, d. loss of, or damage to commercial species 
• marine bottom sediments or r6nevv3ble or non-renewable resources 
b. emissions, discharges or releases to the e. foreclosure of future resource use or 
environment, including production 
• persistent and/or toxic chemicals, f. reduction in biodiversity and/or extinction of 
拳 sediments, species in the area/region concerned 
• biological or microbial agents, g. loss of or risk to human lives 
• nutrients, h. effects of deposits on materials, material 
• agricultural wastes, cofTosion and damage including nuisance 
• domestic or industrial and discomfort, reduction in visibility 
liquid/semi-solid/solid wastes, i. disruption to social activities 
參 electromagnetic field, j- temporary or permanent loss of 
• noise, recreational area 
• gaseous emissions, dust, odour, k. acute and chronic tosicity effects on biota 
• thermal energy especially on commercial food supplies 
c. threats to, loss of, or damage to flora and 1. bioaccummulation and biomagnification of 
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fauna and/or their habitats including habitat toxic substances in biota especially on 
fragmentation commercial food supplies 
d. disruption of food webs m. long term and short term change on 
e. negative effects on the health of biota population size of biota including mortality, 
including flora and fauna reproduction, maturity and distribution 
f. the removal of resource materials from the n. temporal and spactial cumulative effect 
environment resulting from environmental changes 
g. reduction in productivity of operations 
involved in primary or secondary 
production 
h. changes to existing landscapes 
i. obstruction of migration, or passage of 
wildlife 
j. negative effects on the protection of cultural 
heritage 
other criteria for evaluating environmental impacts: 
Annex 6 Criteria for Evaluating Water Pollution 
Annex 7 Criteria for Evaluating Waste Management implications 
Annex 8 Criteria for Evaluating Ecological Impact 
Annex 10 Criteria for Evaluating Visual and Landscape Impact, and Impact on 




"Environmentally responsible travel and visitation to relatively undisturbed natural 
areas, in order to enjoy, study and appreciate nature and any accompanying 
cultural features that promote conservation, have a negative visitation impact and 
provide for substantial beneficial active socioeconomic involvement of local 
populations." -- Hector Ceballos-Lascurian, International Consultancy on 
Ecotourism 
Guidelines for designers 
• Provide money and other tangible support for developing parks' services and 
managing natural resources. 
Link commercial tourism to local conservation programs. 
Develop sustainable tourist facilities that minimize environmental damage. 
Help repair the damage done by others. 
Promote ecological research and rescue programs. 
Arrange and promote meaningful contact between tourists and local people. 
Support Indigenous people/businesses by buying local goods and services. 






Stay on trails. 
Reduce, reuse and recycle. 
Put waste where it belongs: In a trash can. 
Learn about the flora and fauna of the area you're visiting. 
Leave plants, animals, rocks, logs, etc. alone. 
Whenever you can, walk, skate or bike and leave your vehicle turned off. 
Follow directions given by signs and rangers. 
Try to visit parks in their off season, when possible. 
Be a good example for others; spread the word about responsible 
ecotourism. 
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Case study (Buisding) - i^onterray 
Bay Aquarium, California 
Background 
The aquarium project was initiated in 1977 
by a group of four marine biologists. It 
opened in 1984. Recently it home to almost 
300,000 individual plants and animals. 
About 1.8 million people visit the aquarium 
each year. 
Fig. 24 The Great Tidal pool 
Site selection 
Monterey Bay is a spectacular ocean realm at the heart of the nation's largest 
marine sanctuary. Offshore lies the extensive Monterey Canyon. The bay's cold 
nutrient-filled water nourishes plankton that supports a rich array of marine plants 
and animals. Exhibits in the aquarium re-create the bay's habitats, from shallow 
tide pools to the open ocean and deep sea. 
Construction 
Before the construction of the aquarium, the site was occupied by Hovden 
Cannery building which produced canned sardine and squid. It took seven years 
to plan and build the main wing of the aquarium. The designer tries to maintain 
the architectural character of the canneries but with the addition of rock pools and 
terraces that interlock the aquarium use with the natural seashore. The building 
preserves the old factory pump house and boilers, the original smokestacks have 
been reconstructed and internal services are exposed in an industrial manner. 
These qualities preserve the connection with the original industrial waterfront 
buildings. 
Visual impact 
The Great Tidal Pool, which lies between the aquarium building and the sea, is 
enclosed on three sides by the aquarium and on the fourth by artificial rocks that 
blend with the surrounding granite outcrops 
28 
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Fig. 25 Kelp forest tank 
Public visit 
The aquarium is self-guided, but there are volunteer guides to answer questions. 
The aquarium also offers audio tours-on-tape in different languages. Guided tours, 
including those for visitors with special needs, can be arranged at least two weeks 
before visit. Teachers organizing school visits are given free planning pass for 
admission in order to print ahead. 
The aquarium also trains and supervises more than 100 new volunteers each 
year who serve as aquarium guides. 
o 3 
Facilities 
Instead of using isolated tanks for individua! species，habitat zones are created, 
each an arena in which groups of animals can co-exist The aquarium devotes 
separate areas to each of several Monterey Bay habitats, and includes a 
centrepiece live kelp forest in a tank equivalent to three storeys in height 
The man-made Great Tidal Pool forms a natural habitat for the bay's Intertidal life. 
Seals and otters visit the tidal poo丨 to feed or rest. The pool also serves as a 
release point for sea otters in the aquarium's sea otter rescue and care 
programme. 
Moreover, the aquarium has two classrooms, a research laboratory, ocean view 
restaurant, an auditorium, gift shop and bookstore. 
i 
Case study (Building) - Jockey Club 
HSBC WWF HK Marine Llfs Centre -
Hos Ha Wan 
Background 
The center will be open in autumn 2002 for 
the public. In the view of many people 
assume that there is no longer life below 
Hong Kong's polluted sea surface, the aim of 
the center is to provide an insight into a very 
different view of life below Hong Kong waters. 
Fig. 26 The site 
Site selection 
The center will be constructed at Hoi Ha Wan 
in Sai Kung Country Park, the site of Hong 
Kong's first Marine Park. Laws are in place to 
ensure that the bay remains healthy in the years to come. And due to restricted 
road access to Hoi Ha, the bay has been left in almost pristine condition. Water 
quality is good and the beach and corals are relatively undisturbed. This makes 
Hoi Ha an excellent study site for Hong Kong's corals and associated marine life. 
The site was chosen so that students and members of the public will have a 
chance to appreciate and 丨earn about the best of Hong Kong's coastline. With 60 
species of corals, Hong Kong is home to a rich and diverse community of marine 
life, many examples of which will be on 
display at the center in their different 
habitats for visitors to study. 
m m m m 
Fig. 27 Corals living in Hoi Ha Wan 
Construction and mitigation 
The center will be built over water and there 
will be a walkway to link the center from the 
existing footpath. The footprint of the center 
is approximately 720m2. The construction of 
the center will take approximately twelve 
months，and will be wholly built off-shore over soft, muddy seabed away from 
corals. The building will be supported on driven piles that will be installed rapidly 
and will not involve drilling or boring of the seabed. The superstructure will largely 
be prefabricated off-site and barged in, to be placed in position by crane. 
31 
丨、們 
• ** - -
Visual impact 
In order to minimize the visuaj! to the natural 
environment of Hoi Ha Wan, the Center will 
be situated at the eastern side of the 
headland in Hoi Ha Wan. Moreover, the 
design of the building has been rendered in 
tune with the surrounding rural environment. 
The pitched roof with large overhanging 
eaves creates an impression of a traditional New Territories village roof line. The 
proposed basic colour scheme will adopt soft natural colours such as green, grey, 
brown tones in order to blend in with the surrounding landscape. 
Fig. 28 Elevation of the center 
Facilities 
Special displays will include a 'daylight reversal aquarium' where the nighttime life, 
once a secret to divers only, can be viewed. A 'touch pool' and a 'tide tank' will 
provide further insight into the nature of marine creatures. An auditorium where 
introductory film will be shown. In addition to the exhibition and laboratory 
facilities provided in the center itself, there will be a glass-bottomed boat tour 
available for visitors, when conditions allow. The boat will carry 30 passengers 
and with a draught of only 40 cm, can take them directly over the corals growing 
just a meter below the sea surface. Non-swimmers can have the opportunity to 
observe Hoi Ha's coral community. 
Public visit 
Members of the public will require advance booking prior to their visit. There will 
be an guide fee. School visits will be organized through a booking system. A 
WWF Hong Kong Education Officer will be available to guide the visiting students 
and to provide teachers with information and assistance with project work around 
the beach and coastal walks， 
World Wide Fund For Nature Hong Kong 
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Tung Ping Chau Marine Park 
Context 
Tung Ping Chau is located in Mi「s Bay, the 
most northeastern part of Hong Kong. It is 
an important ecological site that needs 
legal protection to ensure long-term 
effective management. It has extensive 
coral formations and is rich in seaweeds. 
Its fringing coral formation, measuring 1.8 
km2, is one of the largest in Hong Kong 
and supports 124 species of reef fish. The 
coastline of Tung Ping Chau is also 
characterized by sedimentary rock 
formations and geological features, which 
are of high scientific and educational 
value. 




Tung Ping Chau island was designated as 
an Site of Special Scientific Interest in 
1979. to better protect and conserve the 
coastal and marine ecology and habitats, it 
was designated to a marine park in 
November, 2001. The marine park covers 
a sea area of 270 ha around the island, 
which consists of a general use area 
(262.6 ha) and two core areas (7.4 ha) 
near the two beaches A Ma Wan and A Ye 
Wan. It is proposed that fishing and 
mooring within the core areas be 
prohibited, and control of activities and 
uses within the core areas would be more 
stringent than the other parts of the marine 
park. 
Fig. 31 Marine Park zones 
Fig. 31 Coral living in TPC 
Location map 





Tung Ping Chau is a flat island as suggested by its name. The highest point is 
about 50m at the two sides (Au Kung Shan and Hok Ngam Teng) of the island. 
Ground water is concentrated to the east side of the island. Villagers use water 
tank to store fresh water. 
Topography under water 
The depth of water is consistent around the island. Along the coastline the depth 
is sloping down gently to 5m at about 150m offset from the coast. Coral 
formations are found within the sallow area. 















There is only one pier located at the east side of the island. 
mmmi 
Currently there is ferry service from Ma Liu Shui to the island at Saturday (2 rides), 
Sunday and public holidays (1 ride). 
Journey time; 1 hr45 mins 
Capacity of the ferry: 318 
Other means of access: private boat, Kaido ferries (operate on different 
schedules depending on the weather and the time of year). 





Vegetation is evenly distributed throughout the island 
Water 
The waters around Ping Chau are relatively clean. The coliform bacteria count 
may increase to 1,000 cfu/ml in summer, probably due to an increase in domestic 
sewage leakage brought about by an influx of visitors to the Island. The bacteria 
count is not detectable in winter. Organic nutrients like nitrates and phosphates 
also follow a seasonal trend. Biological Oxygen Demand (BOD) is highest in 
July, another reflection of an increased influx of nutrients during summer months. 
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Tidal movements 
Tides in Hong Kong are mixed and mainly semi-diurnal. On most of the days in a 
month，there are two high tides and two low tides. Large tidal range occurs twice 
a month during spring tides, when the moon is new or full. On days around neap 
tides when the moon is at its first or last quarter, however, tidal ranges become 
small and sometimes only one high and one low tides are observed. In general, 
the two high tides which occur each day are unequal in height with the higher high 
tide occurring mostly overnight in winter and during the day in summer. 
Tide height range from 0.1m to 2.6m. 
Tide height is in metre (m) above the Chart Datum which is 0.146 m below the 
Hong Kong Principal Datum. The Hong Kong Principal Datum is approximately 










The area of Ping Chau has extensive coral formations and seaweed bed. The 
diversity of algae, corals and other invertebrates and fishes is also high. The 
fringing coral formation，measuring 1.8km^ is one of the largest in Hong Kong. 
The seaweed bed is also extensive, measuring some 2 km^. At least 124 species 
of reef fishes have been reported from the island and some 55 species of fish 
were recorded in the study. 
Study indicated that fringing corals were found on the eastern side of the island 
while seaweed beds were found on the western and southern sides of the island. 
丁he study also revealed that coral diversity coverage in A Ma Wan and A Ye Wan 








The island is unique since it is made of sedimentary rock, rather than the usual 
Hong Kong volcanic rock formation. 
Beaches and small rocky areas can be found at the east coast of the island, while 





Except for one person, no one lives on the 
island anymore. However 丨 original 
inhabitants of the island return on 
weekends or holidays to run their 
businesses for the weekend visitors and 
vacationers. Marine resources used by 
these original inhabitants include the 
clams, sea urchins, crabs, shrimps and 
fish. Fishermen from Mainland China 
fish around the island, and the fishing gear 
they use, for example gill net and 
explosives, contribute to the destruction of 
the coral reef 
Activities 
Many visitors come to the island to enjoy 
the clean air and scenery, especially the 
rock formation. Activities such as 
swimming, diving, hiking, picnicking, 
camping is common before the 
designation of the marine park. SCUBA 
divers occasionally use spear guns to 
shoot their fish or pick up other 
invertebrates from the sea floor. After 
November 2001, certain activities 
including water skiing, water scootering’ 
jet skiing and recreation fishing are prohibited in the area of the marine park. 
Vessel speed is limited to 10 knots. 
Seasonal activity pattern 
Seasonal activity pattern can be found on the island. There are fewer visitors 








Nl . Stores provide main 
supportting facilities 
for visitors and divers. 
Taps for shower, food, 
changing rooms and 
storage. 
N2. Pier. Arrive and 
departure point. 
N3. Kang Lau Shek. 
Sedimentary rock 
formation. Main 
attraction for visitors. 
Also a place for fishing. 
N4. Lung Lok ShuL 
Sedimentary rock 
formation. 




N6. Campsite， barbeque 
pits. 
PI. Trail surrounding the 
island linking all nodes. 
El . Edge between village 
and Country Park. 
E2. Edge between village 
and Country Park. 
E3. Cliff. 
Dl . Tai Tung (Lei Uk) 
village 
D2. Sha Tau (Lam Uk) 
village 
D3. Snorkeling and diving 
area 
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User feedback 
Public users 
Most visitors agree that Tung Ping Chau is a nice island. They are impressed by 
the marine wildlife and geology features. However, many of them complain about 
the garbage washed up on shores and inadequate public facilities like toilets. 
Recently Tung Ping Chau and its corals were voted by the public as the first in 
Hong Kong Top Ten Landscape Election (organized by The Environmental 
Protection Committee in Democratic Party). The public believes some form of 
conservation is needed in Tung Ping Chau to protect its natural environment. 
Original inhabitants 
They believe that Tung Ping Chau should be developed into a resort area to 
attract more people to come. 
Environmental groups and experts 
Tung Ping Chau is valuable for its biodiversity. Legislation is necessary to protect 
the island. 
Since the island is a newly designated marine park, it is very famous among the 
public. Lot of visitors come to the island during holidays. The highest record is 
5000 people in a day. Such large amount of visitors can create management 
problem as well as pollution problem. The valueable marine wildife and geology 
features will be damaged by the visitors. To reduce the impact of visitors, 
instructions should be given to them. Restricted access should also be 
considered. 
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Reason for choosing Tung Ping Chau IVian'rie Park as the study 
area * 
New needs for Marine Park 
Tung Ping Chau belongs to Plover Cove Country Park (Extension) in the past. 
Country Park facilities were provided on the island for public use. With the 
designation of the marine park, new facilities should be provided to support new 
needs. The small island will be a good place to test the idea of proactive 
recreation. 
Public awareness 
Tung Ping Chau is recently well known by the public. This helps the promotion of 
proactive recreation. 
Educational value and interpretative use 
Tung Ping Chau has rich marine and geology education value and it is a place 
which satisfies the three key elements of interpretation: 
1. It is a specific site of natural value and is being, and will be, experienced at 
first hand by the visitor. 
2. The visiting public, whether tourists, day visitors or local residents, are 
making a recreational visit. ’ 
3. The organization or individual interpreting the site aims to generate a 
concern for its conservation and/or to encourage an understanding of the 
processes and activities taking place. 
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500m . 
Two sites are selected by the following criteria: 
1. Close to one of the core areas. Easy access for users. 
2. Existing developed areas. Preventing development in virgin 丨and 
3. Reasonable distance from the pier. 




Exploration of the nature 
The buildings will be located right inside the 
marine protected area to provide direct 
contact of the users and the nature. At the 
same time the buildings should be able to 
ensure the safety of both. 
Harmony with nature 
The landscape should remain dominant. The 
buildings should blend in the surrounding 
with proper choice of location, material, 
colour and building form. 
Construction 
Minimizing the impact to the environment 
Off site prefabrication 
Offsite prefabrication of as many of the building components as possible was 
employed in order to minimize waste generation, maintain quality, aide speed of 
production and minimize reliance on the limited local resources. Boat can be used 
to transport the prefabrication components to the island. 
Zero-impact developments 
• Minimize impervious surfaces 
• No storm-water collection facilities 
• Retain native forest cover and soils 
• Structures and other impervious surface would be scattered between 
wide buffers 
• Landscaped areas would have soil amendments to build up water storage 
capacity 
• Roads would be narrow and constructed of porous materials 
Operation 
Cope with seasonal change of activities 
Re-configurable and flexible 
丁he buildings layout should be re-configurab!e and flexible to cope with the 
seasonal change of activities. The main change will be from water activities in 
summer to land activities in winter. 
！Vljnimize lifetime costs 
• Using resources efficiently 
• Finding uses for waste, e.g. capture rainwater from the roof and use for 
toilet flushing 
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The 6mmn of the vis; 









Introduction to the island 
Marine park guidelines 






Toilet, locker room 
Cafe 
Guided tour to sea shore 
Introducing seashore 
characteristics and wildlife 
Snorkeling lesson 
Exploration by snorkeling 
Lectures introducing 
marine life 







3 to 5 days) 
Gathering 
Introduction to the island 
Marine park guidelines 
and safety rules 
Information, map 
Accommodation 
Guided tour to sea shore, 
woodland 
Introducing seashore 
characteristics and wildlife 
Tours can also be 
organized at night 
Planned routes with 
different levels 













Toilet, locker room 
Cafe 
Dormitory for 50 people 
Bath, toilet, laundry 
Dinning room 
Snorkeling lesson 
Exploration by snorkeling 
Lectures introducing 
marine life 
Group activities and 
games 
Voluntary works 





Planned routes with 
different levels 





























information of the island 
P anned routes with 
different levels 
(Beginners, experts and 
explorers) 
On-site panels 
Toilet, locker room 
Cafe 
Wild camping Campgrounds (for 5 
tents) 
Toilet, water supply 






Preiimmary development schedy^a 
Number Area (sq. m) Sum 
Administrative 




Office 1 30 30 
Storage 1 10 10 
Toilet 2 20 40 







6 30 180 
Toi et and shower 4 30 120 
Laundry 1 30 30 
Pantry 2 10 20 




Dinning ha 1 1 90 90 
Kitchen 1 30 30 
Small cafe 1 50 50 
170 
Activities 
Covered areas 1 500 500 
Indoor areas 
(One with A/V 
equipments) 
4 100 400 
900 
Beach 
Jetties 4 20 80 
Toilet, shower, 
changing room 








Tent area 1 150 150 
Toilet 2 20 80 
230 
Sub total 2110 
Circulation 20% 
E/M reserved 10% 
Total 2743 
Daytime use厂 220 
Nighttime user 80 
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Si'^ e analysis - Sha Tau 
Location map 
MAJOR PATH ON ISLAND 
Sea front elevation 
5 5 
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® Floating decks for observation 
• Modification for the existing structure 
o New roof structure 
o Wall pane丨 system 
• Proposed plans for renovation and addition the two existing 
buildings 
Comments 
• Floating decks design is not very related to the study topic, so it can 
be given up. 
• More detail consideration should be given to the addition of the new 
structures. More in deep study should be carried out for off site 
prefabrication. 
• Instead of just looking at 2 houses, the whole village should be 
considered. Minor level change of the village is a great opportunity 
for the development. 
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• Open space design 
• Separated structure to support new floor deck and new roof 
• New partition and openings 
• Updated development schedule 
Comments 
• A more clear zoning for the two types of users is required 
• Open space should be more village style, i.e. in more casual 
atmosphere, instead of elegant city style. 
• Great care should be given to the connection between the new and 
the old structure, and the space between them. 
• Practical issue like fireproof for the new structure should be 
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4 in-house researchers 
2 admin staff 
1 technical staff (include boat operation) 




Office and reception 10 Existing 
Exhibition space 50 Introducing different habitats found in the TPC: 
Corals, Sandy sea-bed. Exposed rock surface, 
Seaweed environment. Display using posters, 
photo^aphs, display panels, models and 
interactive computer games 
Existing 
Caf6 40 Provide dinning for visitors and researchers Existing 
Gift and book shop 10 Existing 
Storage 10 Existing 
120 
Research Visible to visitors 
Researchers office x4 
Dry Lab 
8@ 
2 o 3 3 
Wet Lab 
Covered patio 




Environmentally Controlled Room 
；Com puter Room 
10: 
10 
:It has working bench areas, a fume-hood, 
autoclave, spectrophotometer, muffle furnace, 
high-temperature oven, incubator, microtome, 
fluorescent microscope, waterbaths, stir plate, 
balances, centrifuge, and a few chemicals. It is 
supplied with running fresh water and running 
；seawater. 
•It has working bench areas, acrylic aquariums, 
；microscopes, a freezer, and a refrigerator. It is 
•supplied with running fresh water. 
；With running seawater tables, holding tanks and 
i an outside shower/rinse off area. 
:It has working bench areas for 16 people. It is 
I equipped with microscopes, dissecting tools, 
:video/color monitor, overhead projector system 
！ and sinks with running water. It is for use by 
i secondary school classes to do basic biology labs. 
• 岸 '^^w . . • 
；It is an insulated room where parameters such as 
；light,temperature and humidity can be controlled. 
I This room can be used for rearing larvae and 
:growing micro-algae. 
•‘ — — • - .. ...M. , 1,1 
丨 Conference Room 25 
Storage 
！ Meeting area for 16 people 
10 
:Water tanks 
M & E 
Efficient space to meet 
functional needs, simple 
layout, efficient utilities 
distribution 
；Efficient space to meet 
functional needs, simple 























Ensure privacy, nice view丨 Existing 





Changing room and toilet w/ lockers 
First aid room and life ^uard office 
General storage 
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 2 For access for a ^lass bortom boat for visitors and 
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Special study — off site prefabrloation 
• Theories 
® Case studies 
o Non-volumetric 
o Volumetric 
o Modular buildings 
• Construction process 
• Material - aluminium 
• Structural calculation 
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Special study 一 QHsite prefabrlcation 
Definition 
The process involves the design and manufacture of units or modules, usually 
remote from the work site, and their installation to form the permanent works at 
the work site. In it fullest sense, off-site fabrication requires a project strategy that 
will change the orientation of the project process from construction to 
manufacture and installation.' Alistair G.F. Gibb，Off-site fabrication 一 
prefabrication, pre-assembly, modularization. 
Extent 
• Substructure 一 foundation and works below ground 
• Frame 一 structure 
• Envelope 一 External walls, roof 
• Services - M&E 
• Interna丨 works - internal walls, raised floors, suspended ceilings, applied 
finishes 
• Facilities - major parts of the building that provided by the developer, toilet/ 
washrooms, kitchens, lift/ elevators, plant rooms, BMS room. 
Types 
• Non-volumetric 
Units that do not enclose usable space. 
E.g. parts of the structural frame or cladding of a building, internal partitions, parts 
of building services distribution ductwork or pipework. 
o Volumetric 
Units that enclose usable space, but do not of themselves constitute the whole 
building. 
Units are substantially complete in themselves, leaving only a small amount of 
work to be completed on-site. 
To be installed within a new or existing building structure, and do not provide any 
support for that structure. 
E.g. facilities - toilet/ washroom, plant rooms, building services risers, lifts. 
• Modular building 
Units that form a complete building or part of a building, including structure and 
envelope. 
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Units are substantially complete in themselves, leaving only a small amount of 
work to be completed on-site. 
E.g. medium-rise office or hotel accommodation, stand-alone retail units, housing, 
temporary or relocatable structures. 
Principles 
• Time 
Reduction of on-site program duration by overlapping of off and on-site activities 
which would be done in sequence using traditional methods. Overall saving in 
programme time. 
• Cost 
Potential additional costs 
Real costs of fabrication facility 
Large capacity transportation 
Increased capacity of site craneage 
Redundancy of structure and increased building size 
Potential cost savings 
Productivity cost saving 
On-site cost saving due to shorter construction period, less on-site work and 
fewer construction workers 
Less transportation 
More efficient use of site craneage 
Reduction in unplanned on-site remedial works 
參 Quality 
• Predictability and reliability 
• Productivity 
• Safety, health and environment 
• Interfaces and coordination 
© Reusability and relocatability 
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Mci'm benefits of off-site fabrication 
® Increased predictability of project outcomes 
邏 By manufacturing elements in advance of installation 
• By enabling off-site quality and progress inspection 
• By enabling pre-construction prototype testing 
• By using tried and tested techniques 
• Reduced on-site duration 
• By moving work off-site 
• By overlapping on-site construction work with off-site manufacture 
• By very rapid installation 
• Increased quality of the finished product 
• By exploiting the improved work conditions and control available in a 
factory 
• Reduced disruption to other site works or adjacent operations 
• By shorter and better organized on-site installation works 
• This is particular Important for work within existing buildings or facilities 
參 Increase overall labor productivity 
• By exploiting the benefits of a factory environment 
• By multi-skilling of manufacturing operatives 
• By utilizing incentives and motivators available in a manufacturing 
environment 
• Increased potential for relocation and reuse 
• By exploiting the modular nature of the units for reuse 
• Efficiency saving elsewhere in the project process 
• Forces careful consideration and refinement of project processes 
• Bring forward construction and manufacturing input into the design 
process 
• Improved environmental impact 
窃 Reduction of on-site work which tends to be less environmentally 
sensitive 
B Reduction of material wastage 
面 Less noise, dust, etc 
B Better controls on atmospheric pollution 
额 Usually less energy use in transportation and on-site works 
a Recycling of materia! and supplies is easier in an off-site environment 
® Reduced safety hazards 
^ Better control in factory environment 
H Improved organization of on-site ooerations 
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Casa studies 1 
Non-volumetric off-sita fabrication applications 
Off-site fabricated wall panels for medium-rise buildings (Marshall's 
Panablok) 
Function: 
To replace conventional load bearing structure like concrete block, timber frames 
or light-gauge pressed steel frames. 
Benefits: 
參 Reduction in 'wet' trades 
• Less time on site, reduction in the overall construction period of 40% 
compared to conventional brick and block construction. 
• Reduced load on foundation 
Structure: 
Composite panels comprising two skins of cement particle board with an injected 
core of closed cell, rigid polyurethane foam, with moulded tongue and groove 
edges. 
Standard panel size: 
86mm thick 
1200mm wide 
2400，2475 and 2700mm 
high 
厂/人'wir 4.2] Panuhink pan els for u fhrcc starev htiil““i 义 C o u r i e r ) o f M a r s h a l l * 
Piinublok. 
Figure 4,22 ！h.hif丨…Ft 
M a r s h a l l ' s 丨*:muhl�k 








Case studies 2 
Volumetric off-site fabrication applications 
The Landmark Hotel 
Location: Marylebone, London 
Completion date: 1992 
Project description: 
The project was an elaborate combination of refurbishment, restoration and new 
building work, designed to create a luxurious five-star hotel of 38000m2 
Prefabricated items: 
Bathroom units, complete with marble finishes and all fittings. 
Opportunity: 
Demolition of the 
courtyard facades afforded good access to locate the bathroom modules. 
Structure: 
Hollow box-section steel members with a solid plate floor and wall linings in 
cement particle board sheets fixed to main steels or intermediate studs. 
Delivery and placing of module: 
Use of cradle and tower crane. 
Additional function of modules: 
Module incorporated a vertical fan coil unit, which provided conditioned air to the 
guest room, with integral heating and chilled water pipe risers that were 
connected in stack. 
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ase Study - Modular Buidling 
Office Block in Feilbach 
Architect; Dollmann + Partner, Stuttgart 
Concept 
- F o r m was to be tailored to the individual 
needs of the staff 
- C o n t a i n a variety of spaces, from group 
working areas to unrt offices and 
conference rooms 
- D e s i g n e d not for a specific site, but to 
clearly defined parameters in terms of cost 
the area required and the period of 
construction. 
Layout 
There are four levels, which are square on 
plan and linked by a continuous, vertical 
open space that rises irregularly through 
the full height of the building. The three 
upper levels have the same layout, but are 
turned successively by 90o, so that the 
line of access via the staircase is in a 
spiraling form. 
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'ase Study ~ Modular Buidling 
structure 
Skeleton frame structure 
Articulated outer envelope consisting of 2 
closed and 2 glazed facade 
Prefabricated containers that house 
conference room, sanitary areas 
Prefabricated floor, wall and stair elements 
Large modular size 
Skeleton frame structure 
- M o r e on-site construction 
一 More ftexibilrty for internal layout 
- L e s s redundancy of structure 
Self-stand structure 
— L e s s on-site construction 
一 Less flexibility for internal layout 
— M o r e redundancy of structure, e.g. 






A finished unit has to be 
1. Lifted at the factory 
2. Transported to site 
3. Lifted on site 
4. Transported through the site 
5. Set in place and leveled 
6. Connected to adjacent units 
• Structurally 
• With building services 
• To make a watertight seal 
Size and weight restriction for prefabricated unit (PU) 
Small size components — 门on-volumetric 
Transportation I .<si70 
已oat - existing pier - existing footpath (〜400m) - site ^ ^ 繩 
Transported by trolley, small machine 
Width of footpath = 1 m 
Max turning angle = 30( 
Boat 一 new pier 一 site 
e If new pier is required in the program 
Installation (no crane can be used) 
1. Components assembled manually or by small machine 
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Volumetric or modular building 
Transportation 
(已 oat) — helicopter 一 site 
Installation (no crane can be used) 




Sklatariai - Aluminium 
Light weight 
Aluminum members are often sized larger than steel members in the same 
application, however, in order to limit deflections, stresses, or fatigue effects. The 
net result is that aluminum structural components and assemblies weight about 
one-half those of steel designed to support the same loads. This means they 
require less lifting capacity to handle and place and usually can be erected more 
quickly. 
For use as structural member 
Strength-to-weight ratio: aluminum > steel 
Size: aluminum > steel 
Weight: aluminum = % of steel 
Easy to transport and install 
Shorter construction time 
Lighter structure dead load requires smaller foundation 
Structural properties 
Larger section size helps resist buckling 
Corrosion resistant and durability 
Suitable for marine environment 
Less maintenance required 
Extrusions 
Permit the production of an infinite range of different solid or hollow sections. 
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Struciural calculailon 
New foundations will be built within the existing houses to support the new 
structure. The new metal structure will support the new floor deck, the new roof。It 
also use as temporary support for during construction, and permanent support for 
stabilizing the existing structure. 
1. Loading 
II. Check for the slab plate 
III. Check for the main beam 
IV. Check for the column 
V. Foundation design 
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Stone load-bearing wall 
houses 
Concrete frame houses 
Advantages Thicker walls which 
provides better thermal 
insulation and privacy. 
Non-load bearing walls can 
be removed easily. More 




with electrical equipments. 
Accommodations 
Demonstration lab and 
common spaces which 
enable extension of living 
space to the outdoor. 
Modifications 
New structure detached from existing structure 
Avoid new loading, and provide both temporary and permanent support to the 
existing structure 
Elevated roof 
Enhance natural ventilation and lighting 
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Capture site characteristic 
Extension of living space to the outdoor 
Merging indoor and outdoor space 
105 
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ONSITE WORKING DAY 
GROUND INVESTIGATION 
TRAIL PIT 
VERIFY EXISTING FOUNDATION LEVEU TYPE 
VERIFY SOIL STRENGTH 
DAY1 
—1 
NEW FOUNDATIONS ARE BUILT 




ERECT EXTERNAL TEMPORARY 
SUPPORTS BEFORE THE DEMOLISTION 




UtC* 'OLtAVt l«X>W 
MgCTONO M£W 
DEMOLISH PART OF EXISTING FLOOR 
DECK 
ERECT NEW STRUCTURAL FRAME AND 





GRADUALLY DEMOLISH REMAINING 
DECK AND NON LOAD BEARING 
WALLS AND BUILD UP NEW 




kFW J-WvjT'TA* I 
DEMOLISH EXISTING ROOF 
BUILD NEW ROOF 
T T 
DAY 36 
BUILD NEW FLOOR 
INSTALL OTHER PREFABRICATED 
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Make use of the "ImpActs" creafwJ by lo 
th« pa" , to prevent further impacts to th« j 
Reus« existing abundant village houses or their 
foolpfini 
Existing water supply and power supply network 
Access to th« beach 
Constraints 
Limited temporary storage space fot consinxt ion 
materials 
Limited number of workers 
Use of large construction machine is not possible 
Limited time schedule for material t/anspoftation 
Limiied resources like water, clecrricity and g^s 
Difficult to handle solid waste and sewage 
Only access is a 1_2m width footpath from the pief 
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Functioi 
SITE SECTION A - A 
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Material - Aluminium 
>巧 
Light weight 







Larger section size helps resist bocWing 
Corrosion resistant and durability 
Lighter * 
CONSTRUCTION SEQUENCE 




WHICH ARE NOT OVERLAPPING THE 
EXISTING FOUNDATION 
SUPPORTS BEFORE THE OEMOLISTION 
OF THE BUILDING. 
PLAN OF DORMITORY 
DAY 10 
DAY 12 
DEMOLISH PART OF EXISTING FLOOR 
DECK 
ERECT NEW STRUCTURAL FRAME AND 







I genera ted from ( 
DETA 
'efabricated Fireproofed Structural Units 
I structural columns and beams have a thin aluminium shell and a lay&< of 
iiating material between the she^l and the stojctural aluminium 
orvsita waste generated dua to cutting of material or spray 
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Partial building model (connection between old and new structure) 
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A c k n o w i e d g e m e n t s 
Prof. TSOU Jin-Yeu 
Selina LAM Fung Ki 
Prof. Chau Kwai Cheong, Department of Geography and Resource Management, 
The Chinese University of Hong Kong 
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